The objectives of the present study were to examine sociodemographic correlates of soy food con sumption among women at increased risk of breast can cer, describe factors influencing soy food consumption or nonconsumption, and identify women's sources of infor mation about soy foods. Design A cross-sectional, self-report survey was used to assess frequency of and factors influencing soy food con sumption. Soy food intake was reported for the past year. Subjects/setting Participants were 452 women with family histories of breast cancer who were enrolled in a cancer risk assessment program. Statistical analyses performed Comparisons between con sumers and nonconsumers of soy foods were performed using multivariate logistic regression and � 2 analyses. Results Thirty-two percent reported soy food consumption. Commonly consumed soy foods were vegetable burgers, tofu, and soymilk. Consumers of soy foods were more likely to have higher levels of education and report eating five or more daily servings of fruits and vegetables. The primary reason for consumption of soy foods was eating a healthful diet, whereas insufficient knowledge about soy food preparation was the primary reason stated for noncon sumption. Both consumers and nonconsumers reported ob taining information about soy foods from magazines, friends, and newspapers. Consumers also indicated using the Internet to seek information. Conclusions These findings contribute to our understand ing of the level of soy intake among women at increased risk for breast cancer and highlight potential factors that may influence women's decisions regarding soy food con sumption. Women, particularly in this vulnerable popu lation, would benefit from clear messages regarding the health effects of soy. 
T
he promise of health benefits from soy has contributed to the recent increase in the availability of soy-contain ing foods (1, 2) . Since 1995, sales of soy-based products have increased 20% per year, with a large boost in 1999 when the US Food and Drug Administration approved a health claim for soy's cardiovascular benefits (3) . Largescale dietary trends toward vegetarianism and ready-to-eat meals are also driving an increase in the consumption of soy-based meat alternatives (4, 5) . As a result, soy foods are moving rapidly from a niche market to mainstream accep tance.
Given recent studies reporting an inverse relationship between soy intake and breast cancer risk (6) (7) (8) , awareness and use of soy foods may be particularly high among women at increased risk for breast cancer. Likewise, beliefs about the benefits of soy in reducing menopausal symptoms may motivate women at risk for breast cancer who are peri menopausal or postmenopausal to try alternatives to estro gen to treat menopausal symptoms (9) . However, despite the widespread promotion of soy and evidence of its health benefits with respect to heart disease risk, its effects on breast health, especially in non-Asian women, are un known. Indeed, studies of soy effects on breast density and fluid suggest the possibility that high levels of intake might actually increase breast cancer risk in US women (10 12 )-of particular concern among women already at in creased risk for the disease.
Information about correlates of and factors motivating soy food consumption among women at risk for breast can cer is limited. Therefore, the objectives of the present study were to: (a) examine sociodemographic and lifestyle corre lates of soy food consumption among women at increased risk for breast cancer, (b) describe primary reasons for con sumption or nonconsumption of soy foods, and (c) identify sources from which at-risk women obtain information about soy food. These findings will contribute to our understand ing of potential factors influencing soy food consumption in an at-risk population.
METHODS

Participants
Questionnaires were sent to 893 women enrolled in a family risk assessment program, an education/counseling program for first-and second-degree relatives of cancer patients. Three women had died, and seven women were ineligible due to having participated in a related study, leaving 883 potential respondents. Of these 883 women, 17 indicated that they were not interested in participating, 44 could not be contacted, and 370 did not return packets, leaving a sample of 452 respondents (54% response rate). 
Procedures
A self-report questionnaire was used to elicit information about frequency of consumption of soy and other isoflavone containing foods, reasons for consumption or nonconsump tion, and sources of information about soy foods. All respon dents completed the soy food frequency questionnaire. Selfcategorized consumers of soy foods were instructed to complete items assessing various reasons for eating soy, whereas self-categorized nonconsumers completed items concerning reasons for not eating soy. Finally, all respon dents completed the section that assessed sources of infor mation about soy foods. This study was approved by the Institutional Review Board of Fox Chase Cancer Center.
Measures
Soy Food Intake. For the assessment of soy food and isofla vone intake, participants completed a 26-item food fre quency questionnaire that included traditional soy foods (eg, tofu), soy protein-based products (eg, protein bars), and some non-soy but isoflavone-containing foods (eg, asparagus). For each food item, participants indicated the average frequency that they consumed a specified portion size of the food during the previous year, with options ranging from "never, or less than once per month" to "6� per day." The list of soy food items was developed from tables and databases representing all current informa tion about the isoflavone content of more than 100 food items (13-18) and was supplemented with information from soy food manufacturers and with detailed soy intake information from a pilot study of family risk assessment program participants. The questionnaire also included an open-ended section so respondents could report intake of other soy-based foods eaten at least once per month (see the Table for a list of soy food items considered in our analysis). Non-soy but isoflavone-containing foods such as asparagus or pinto beans were not considered. For soy protein bars and protein powders, we estimated the mean frequency of intake using women's responses to two items: (a) the frequency of consumption of any protein bars or powders, and (b) how often the protein bars or powders that were consumed were soy protein-based. Thus, women's reports that the protein bars/powders they consumed were "never or almost never," "some times," "often," or "always or almost always" soy proteinbased were multiplied, respectively, by 0, 0.33, 0.67, or 1.0 times the frequency of all protein bar/powder con sumption in order to calculate the frequency of soy protein bar/powder intake. When women reported that they did not know if a bar/powder contained soy, we assumed the product did not have soy.
Reasons for Consumption or Nonconsumption of Soy. Respon dents were identified as soy consumers if they indicated as such when asked, "If you do eat soy foods, check here." Consumers were instructed to complete 10 items describ ing various reasons for consuming soy. Respondents were identified as nonconsumers if they checked the item, "If you do not eat soy foods, check here." Nonconsumers were asked to complete six items describing various reasons for not eating soy. Possible responses for all items ranged from 1�strongly disagree to 5�strongly agree.
Sources of Information.
Respondents were asked whether they look for information about soy or soy food products. In addition, from a list of possible sources, respondents checked all sources from which they obtain information about soy and/or soy foods. (19) . With respect to health behaviors, women were catego rized as either current smokers or nonsmokers. A dichot omous activity variable was also created such that women engaging in 2.5 or more hours of moderate to strenuous physical activity per week were categorized as having high activity, and those engaging in fewer than 2.5 hours were scored as having low activity.
Diet during the previous year was assessed using the Harvard Diet Assessment Form (20) . The Harvard Diet Assessment Form requested information about 126 food items and was used to obtain estimates of percentage of total energy from fat. Participants were categorized as having high fruit and vegetable intake if they reported consuming five or more servings of fruits and vegetables per day based on their responses on the Harvard Diet Assessment Form.
Statistical Analyses
For each soy food, frequency of intake was converted to servings per month. We summed across all food items to determine total number of servings of soy foods per par ticipant per month. The percentage of participants who consumed each food as well as the mean (�standard deviation [SD]) servings per month among consumers was calculated. Logistic regression analyses were used to examine sociodemographic and lifestyle correlates of soy food consumption. � 2 analyses were used to investigate potential differences in sources of soy food information between soy consumers and nonconsumers. Analyses were considered statistically significant at P�.05 and were conducted using SPSS Version 11.0 (SPSS, Inc, Chi cago, IL, 2001).
RESULTS
The present sample was comprised of 452 women (mean age�SD�41.88�5.35 years). The sample was predomi nantly non-Hispanic white (96%), 1% black/African American, 1% Asian, 1% multiple racial/ethnic back ground, and 1% unknown/unreported. The majority (77%) reported being currently married/living as married. Ap proximately 12% had a high school education or less, 20% had attended some college or vocational/technical school, 40% of respondents had a college degree, and 26% had a postgraduate degree.
To determine whether study respondents differed from nonrespondents on available data, we compared the two groups using one-way analysis of variance for continuous variables and � 2 tests for categorical variables. Respon dents tended to be slightly older (41.89�5.34 years, mean�SD) compared with nonrespondents (40.70�5.44 years), F�10.82, P�.001. A greater percentage of respon dents (66.4%) were college-educated compared with nonrespondents (56.6%), � 2 (1)�9.01, P�.01. There were no differences between respondents and nonrespondents in marital status, family history of breast cancer, or health behaviors (ie, daily intake of fruits and vegetables, exer cise levels, and smoking status).
Prevalence of Soy Food Consumption
Overall, 43% (n�193) of participants reported eating at least one soy food per month, regardless of how they classified themselves with respect to soy food consump tion. The majority (123 of 193, 64%) consumed soy foods more than twice a month. Mean frequency of soy food consumption in the overall sample was 6.32 servings per month (SD�15.45, median�2.00, range�0 to 131).
One hundred eighteen women categorized themselves as consumers, and 283 women categorized themselves as nonconsumers. The remaining 51 women who described themselves as both (n�15) or neither (n�36) were cate gorized as consumers or nonconsumers based on their soy food consumption. Specifically, 27 of the 51 respondents reported intake of at least one soy food item and therefore were classified as consumers. Thus, a total of 145 respon dents (32%) were classified as consumers, and the remain ing 307 respondents were classified as nonconsumers. Mean frequency of soy food intake among consumers was 18.35 servings per month (SD�24.14, median�10.00, range�0 to 131). The soy food items eaten by the highest percentages of consumers were vegetable burgers, tofu, soymilk, soynuts, and green soybeans (Table) . The most frequently consumed soy foods on average were soymilk, soynuts, vegetable burg ers, and tofu (Table) .
Correlates of Soy Food Consumption
Using logistic regression analyses, we examined whether age, ethnicity, educational level, marital status, and fruit and vegetable intake were associated with soy food con sumption. The results indicated that compared to nonconsumers, consumers were more likely to have received a college education or beyond (odds ratio�1.78, 95% con fidence interval�1.13 to 2.82, P�.01) and to obtain five or more daily servings of fruits and vegetables (odds ra tio�2.55, 95% confidence interval�1.67 to 3.89, P�.001). Because data were incomplete for smoking status (n�434), physical activity (n�211), fat intake (n�430), and classification of risk based upon family history of breast cancer (n�246), separate logistic regression anal yses were conducted with each of these variables sepa rately, while controlling for the five sociodemographic and diet variables listed earlier. In general, consumers of soy foods were slightly more likely to report high levels of physical activity and less fat in their diets compared with nonconsumers, although these associations did not reach statistical significance (both P values�.09). No associa tions were observed between soy consumption and smok ing status or level of breast cancer risk.
Reasons for Consumption and Nonconsumption
The percentage of respondents who reported that they agree or strongly agree with each given statement re garding soy consumption or nonconsumption is presented in Figures 1 and 2 , respectively. Among consumers, the primary reason for consumption was trying to eat a healthful diet (see Figure 1 ). In addition, the majority of soy food consumers agreed that they like the taste of soy foods and that they believe soy food alternatives are lower in fat. Almost half (45%) reported a reduction in cancer risk as a reason for their soy consumption. Among 82 menopausal women, 40% reported that they consume soy foods to reduce menopausal symptoms.
Among nonconsumers, the primary reason for noncon sumption was not knowing how to prepare or cook soy foods (see Figure 2 ). More than one third reported they dislike the taste of soy foods. Interestingly, 22 noncon sumers (7%) wrote that they avoided soy foods because of a potential association between the phytoestrogens in soy foods and breast cancer. In fact, some respondents indi cated that they had been instructed by a health profes sional to not eat soy foods.
Sources of Information about Soy Foods
A greater percentage of consumers (62.9%) reported seek ing information about soy and soy food products com pared with nonconsumers (15.8%), � 2 (1)�99.92, P�.001. Both consumers and nonconsumers reported obtaining information from magazines, newspapers, friends, and health newsletters. However, a greater percentage of con sumers were likely to obtain information from magazines (69.7%), health newsletters (51.7%), and friends (35.9%) compared with nonconsumers (54.4%, 30.9%, and 24.1% for magazines, newsletters, and friends, respectively), all P�.05. Further, more consumers reported using the In ternet (26.2%) and books (25.5%) as informational sources than did nonconsumers (9.8% and 9.8%, respec tively), all P�.001. Through write-in responses, respon dents reported getting soy food information from store displays, advertising on product packaging, cookbooks, restaurant menus, health spas, and scientific journals. 
DISCUSSION
This is one of the first studies to evaluate soy food intake among women at increased risk for breast cancer. Inter estingly, although 32% of respondents self-reported being consumers of soy food, 43% recounted consuming some soy food at least once per month. Thus, a significant proportion of respondents were getting soy in their diets, even without making concerted efforts to consume soy. It is also notable that compared with other studies in which consumers incorporated soy foods into their diets only once or twice per month (21), the majority of consumers (64%) in the present sample reported consumption in a frequency more than twice per month. The higher prev alence and frequency of soy consumption in the present sample suggests that at-risk women may be more in clined to incorporate soy foods into their diets, perhaps in an effort to establish healthful dietary behaviors.
Women reported eating a variety of soy foods, including not only traditional foods such as soymilk, tofu, and green soybeans as reported in other studies (22) , but also mod ern soy-based items such as vegetable burgers and pro tein bars. Almost 30% of consumers in the present sample also reported eating soy nuts, a food item not included in previous soy food questionnaires. Women cited several reasons for consuming soy foods, with the majority of consumers being motivated to eat a more healthful diet. In addition, nearly half of the consumers cited cancer risk reduction as motivating their soy food consumption. No tably, a greater proportion of women reported consuming soy to reduce cancer risk than to reduce their risk of heart disease, even though the only health claim for soy per mitted by the Food and Drug Administration is related to heart disease (3). Further, exploratory post hoc analyses revealed that women who believed soy had cancer-protec tive properties were less likely to report obtaining infor mation about soy from health professionals than noncon sumers reporting a possible soy-breast cancer association as a reason for nonconsumption. Given that high levels of soy intake might increase breast cancer risk (10) (11) (12) , our findings highlight the need for clear, consistent messages regarding the potential health benefits or risks of con suming soy foods, particularly in the context of cancer risk.
The primary reasons for nonconsumption were not knowing how to prepare soy foods and a dislike for the taste of soy products. Negative perceptions of soy-related foods, particularly with respect to their taste and/or tex ture, are not uncommon (23) . Given that taste has been found to be the most influential factor determining Amer icans' food choices (24) , negative perceptions regarding the sensory quality of soy foods seem to be a significant factor for nonconsumers.
Most respondents reported obtaining information about soy and soy foods from magazines, health newslet ters, friends, and newspapers, whereas few reported ob taining information from health professionals. Our find ings are consistent with studies that have found that cancer patients and their relatives generally seek infor mation from acquaintances, television (25, 26) , newspa pers, and magazines (27) , and that patients actively seek information (ie, seeking health information from medical books, telephone helplines, or the Internet) only to a limited degree (27) . Of concern is the fact that media reports, particularly those presented in popular maga zines or as brief news items, rarely provide enough infor mation for readers to fully understand the issues pre sented (28) . Thus, health professionals should take an active role in communicating and clarifying such infor mation to patients, consumers, and public information/ media channels.
Limitations
One limitation of the present study was the response rate. Although our response rate may seem less than optimal, it compares favorably with other published stud ies of soy intake (8, 18) and dietary behavior and cancer (29) . However, we acknowledge that a 54% response rate poses the possibility of bias. Given that respondents tended to be more well-educated than nonrespondents, and that educational level was associated with soy food consumption, it is possible that nonconsumers were un derrepresented in our sample. However, we did not ob serve any differences in other health behaviors or level of cancer risk, which would have increased our concerns about bias. Thus, there is no reason to believe that the information elicited (eg, types of soy foods, reasons for consumption and nonconsumption, and sources of infor mation) would differ between those who responded and those who did not.
Most respondents reported obtaining information about soy and soy foods from magazines, health newsletters, friends, and newspapers, whereas few reported obtaining information from health professionals.
Another limitation involves the composition of study participants. Respondents were predominantly non-His panic white, fairly well-educated, and enrolled in a riskassessment program. Therefore, they are more likely to be aware of and educated about breast cancer risk factors. Although the program does not provide any education regarding the health value or nonvalue of soy foods, nor does it encourage the use of soy foods, it is possible that respondents may be more knowledgeable about and more likely to incorporate soy foods into their diet than highrisk women who are not enrolled in a cancer risk pro gram. Thus, the present findings may not be applicable to the larger population of women at increased risk for breast cancer. Although there is a need to replicate these findings in more demographically diverse samples, our study is an important first step toward developing a greater understanding of soy intake among women at increased risk for breast cancer.
Our results suggest that soy food consumption is one behavior in a pattern of behaviors that comprise health ful lifestyle choices, such as eating five or more daily servings of fruits and vegetables. Future studies should therefore evaluate whether it is soy intake itself (regard less of the form in which it is consumed) or a particular dietary pattern (such as consuming more fruits and veg etables, less fat, and less meat) that is responsible for observed health effects.
In addition, based on our finding that a subset of women may be consuming soy for misguided reasons or nonproven health benefits, it is important for health professionals to deliver clear messages about the health benefits, if any, of soy. This can be challenging, however, because there are currently no definitive data on which to base recommenda tions about incorporating soy into women's diets. Research suggests that the effects of soy intake on breast cancer risk are quite complex. Soy foods may have cancer-preventive effects when they are consumed early in life (eg, during breast development), but data from other studies indicate that soy can also stimulate breast cancer cell growth (30) . Thus, women at high risk for breast cancer may be advised by their physicians against consuming too much soy (31) . Before formal recommendations regarding soy food con sumption can be made, however, more information is needed to make an informed judgment about the benefits and risks of soy. Be that as it may, consistent health mes sages from all sources should help to prevent further mis information.
